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Executive Summary

Allied Iron and Steel was placed into the Comprehensive

Environmental Response, Compensation, and Liability Information

System (CERCLIS) on July 27, 1988. It was placed into the system

due to the discovery of dioxin compounds in the ash of the wire

burning incinerator and in the surrounding soil.

This approximately 5 acre site is located at 2900 (prev 2701) West

Clarke Street, Peoria County, Peoria, Illinois (Township 8 East,

Range 8 East, Section 19, Plot 4F-G). The surrounding properties

include right of ways of the C&NW R.R. to the north, east, and

south, and U.S. Route 24 to the west. IBS, Inc., a large salvage

operation functioning in a similar capacity to Allied Iron and

Steel, and BFI Waste Systems, are located approximately 500 feet to

the east. Small businesses and residential areas exist within 500

feet to the north. Kickapoo Creek is located 1/4 mile to the

south, and the Illinois River is just over 1 mile to the east.

The property is owned by Irving and Howard Miller, residing at 1612

SW Adams St., Peoria, II. The initial property was bought by

Irving and Howard Miller in 1958 from Ann and Herbert Merkel, and

from Betty and W. Don Ford. Irving and Howard Miller acquired the

remaining parcels that make up the present day property in 1965,

1970, and 1971 from the Chicago and Northwestern Railroad Company

(C&NW R.R.). According to IEPA records and knowledge of the

location among the railroad right of ways, the present type of



operation is believed to be the only historical use of the site.

The facility is a scrap metal processor and has been in operation

since about 1963. It has an automobile shredder, an aluminum sweat

furnace, and a wire burning incinerator for recovering copper wire.

The incinerator is an Emissions Control Corp. Model T100 with a #2

diesel fired afterburner. The unit has a primary chamber and an

afterburner. One burner is present in the primary chamber. The

feed material was primarily insulated wire, but also included

electric motors. Each batch weighed about 300 Ibs and was

incinerated for seven hours. The incinerator was in operation for

at least nine years and was operated 15 to 20 times a year.

Operation of the incinerator was discontinued in May of 1987 after

dioxins were detected in the ash.

A study of 10 incinerators in Illinois was conducted by the IEPA

following the review of the USEPA Tier Four National Dioxin

Strategy Ash Sampling Program, which included a Peoria, II.

facility. The study was conducted on Illinois facilities with

incinerators comparable to those studied by the USEPA in order to

determine if ash from these other facilities contained similar

levels of dioxins. The Allied Iron and Steel facility in Peoria

was included in this IEPA study because of it's wire burning

incinerator.

In April of 1987, two ash samples from inside the incinerator and

one soil sample from about four feet away were collected. Analysis



of these samples revealed concentrations of 2,3,7,8-

tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) at 10.7 ppb in an ash

sample, and 0.12 ppb in a soil sample. 2,3,7,8,-TCDD has known

carcinogenic toxicity and is used as a reference for the other

dioxin compounds. Other dioxin and furan isomers ranging from 5.9

ppb to 268.91 ppb in the ash and from 4.7 to 73.03 ppb in the soil

were also detected. Applying the 2,3,7,8-TCDD Equivalency Method

to calculate the isomer's toxicity, sample equivalents to 2,3,7,8-

TCDD were 7.85 ppb in the ash and 1.73 ppb in the soil. It was

further noted in the study that most of the recorded concentration

values for the saturated signals were only lower estimates and the

real values may be higher by as much as one order of magnitude.

The author conducted a site reconnaissance between 1:00 and 2:00 pm

on August 17, 1990. The facility is currently actively reclaiming

steel from the automobiles it shreds as well as from other sources

including general scrap metal and appliances.

The Allied Iron and Steel facility is located on a 100-year

floodplain. Review of nearby water well logs and borings indicate

that the geology at the site consists of the Sanquoty Sand

overlaying the Carbondale Formation. The aquifer of concern is the

Quaternary system located in this layer of sands, gravels and clays

extending from the ground surface to a depth of 130-150 feet.

According to area well logs, groundwater elevation is around 16-18

feet below the ground surface. Water for the surrounding area is

supplied through municipal and private wells. IEPA records



indicate that the nearest private well is located approximately 3/4

mile to the southwest, and a group of Peoria public water supply

wells are about 3/4 of a mile to the northeast of the site. These

wells are screened in the Sanquoty Sand aquifer. Using USGS maps,

census information, and municipal directories, it was determined

that approximately 130,000 people use water from the municipal and

private wells located within four miles of the site.

Area surface water includes the Kickapoo Creek, 1450 feet south of

the site, and the Illinois River, approximately 61,000 feet east of

the site. According to IEPA records, no downstream public water

intakes exist within 15 miles. The estimated population within a

four mile radius of the site is about 100,000 people. The site is

fenced and direct exposure appears to be restricted to facility

employees.

Due to the toxic nature of 2,3,7,8-TCDD, its confirmed presence and

the potential risks it poses to the population and environment, the

author has assigned a "high" priority rating to this site and

recommends that the Region V office of the USEPA conduct a

screening Site Inspection.



Allied Iron and Steel
Dioxin (CDD/CDF) Analytical Data

May, 1987 Sampling Event

Parameter (ppb) Ash Sample Ash Sample Soil Sample

2378 TCDD 10.71 [0.061]
Total TCDD 87.04 7.88
12378-PCDD 14.72 [0.089]
Total PCDD 123.72 48.02
123478 HxCDD 8.6 [0.073]
123678 HxCDD 19.64 9.95
123789 HXCDD 30.24 14.02
Total HxCDD 143.24 125.51
1234678 HpCDD 37.4 86.92
Total HpCDD 74.28 184.73
OCDD 77.22 146.78

2378 TCDF 93.73 10.48
Total TCDF 215.05 268.91
12378 PCDF 22.79 8.93
23478 PCDF 22.58 25.11
Total PCDF 150.23 204.11
123478 HxCDF 23.76 66.94
123678 HxCDF — 19.96
234678 HxCDF 23.79 43.82
123789 HXCDF 8.87 5.9
Total HxCDF 159.49 244.0
1234678 HpCDF 31.93 165.61
1234789 HpCDF 23.32 16.56
Total HpCDF 95.59 236.21
OCDF 72.44 92.29

Total PCDF 693 1046
Total PCDD+PCDF 1198 1558

TCDD - Tetrachlorodibenzo-p-dioxin
PCDD - Pentachlorodibenzo-p-dioxin
HxCDD - Hexachlorodibenzo-p-dioxin
HpCDD - Heptachlorodibenzo-p-dioxin

TCDF - Tetrachlorodibenzofuran
PCDF - Pentachlorodibenzofuran
HxCDF - Hexachlorodibenzofuran
HpCDF - Heptachlorodibenzofuran

0.12
2.38
[1.06]
8.05
[1.627]
1.81
2.64
20.89
17.75
34.12
40.83

2.33
29.11
2.16
4.7
34.97
16.89
5.37
8.77
[0.007]
55.59
49.13
6.2
73.03
53.1



Allied Iron and Steel
(2378-TCDD) Toxic Equivalent Concentrations

Ash Sample Soil Sample
Parameter (ng/g) TEQ TEQ

2378 TCDD
Other TCDD
12378-PCDD
Other PCDD
123478 HxCDD
123678 HxCDD
123789 HxCDD
Other HxCDD
1234678 HpCDD
Other HpCDD
OCDD

2378 TCDF
Other TCDF
12378 PCDF
23478 PCDF
Other PCDF
123478 HxCDF
123678 HxCDF
234678 HxCDF
123789 HxCDF
Other HxCDF
1234678 HpCDF
1234789 HpCDF
Other HpCDF
OCDF

0.0
0.079
0.000
0.240
0.000
0.398
0.561
0.041
0.087
0.001
0.000

1.048
0.258
0.893
2.511
0.170
0.669
0.200
0.438
0.059
0.011
0.166
0.017
0.001
0.000

0.120
0.023
0.000
0.040
0.000
0.072
0.106
0.007
0.018
0.000
0.000

0.233
0.027
0.216
0.470
0.028
0.169
0.054
0.088
0.000
0.002
0.049
0.006
0.000
0.000

Total TEQS 7.85 1.73

TEQ - Toxic Equivelent Quotient
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POTENTIAL HAZARDOUS WASTE SITE

PART 1 • SITE INFORMATION AND ASSESSMENT

IENTIFICATION

....,
.-

II. SITE NAME AND LOCATION
02 STREET. ROUTE NO . OR SPEOFC LOCATION CCNTOST01 SITE NAME ILig*.

03 CITY 04 STATE 09 ZIP CODE

&I60Z

06 COUNTY 07COUMTv|o*afio-
0«ST

/?
CODf

09 COORDINATES LATITUDE

11. L2._ 1 -
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°*. Street" //•
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Wasbapftfi

HL RESPON8BLE PARTES

030TV 04 STATE) 08V CODE

^&t602
OBI

« '

Clark
OSOTV 10 STATE

1L

IIZPOOOE 12 TELEPHONE

13TYPE OF OWNtmi •»(€•»«>••«

V A. PRIVATE

Q F. OTHER .

D C. STATE DO.COUNTY Q E. MUNJOPAL

D a UNKNOWN

14 OWNER/OPERATOR NOTFCATOM ON FUfOWcl tf Ml«

QA.RCRA3001 DATE RECEIVED:.
MONTH DAY TIM

a B. UNCONTROLLED WASTE STTE/CMCMIM^ DATE RECEIVED:. ;
MONTH DAY VCAH

XCNONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD

01ONOTEMPECTKM

Fflyra OATT ? iffiM
UONTH MY YUM

BY (i

a A. EPA DB. EPA CONTRACTOR )f C. STATE
O E. LOCAL HEALTH OFFICIAL D F. OTHER:

Q 0. OTHER CONTRACTOR

CONTRACTOR NAME(8):

02 SITE STATUSKmtlm'*

)tf A. ACTIVE QB.MACTIVE OC. UNKNOWN

03 YEARS OF OPERATION

O UNKNOWN

04 OESCMPTION OF SUBSTANCES V PKSBfT. KNOWN. OH AUEOEO

06 06SCWPTION OF POTENTIAL HAZAM) TO EMVmONMENT AMD/OR POPULATION

ui*.i~e.r

Co/trm.tt1

V. PRIORITY ASSESSMENT

X
Y FOR MSPECTON idMct ««.. » Mp* «

A-HIQH a QC.LOW
IJMPM! - OHO«*D»WN

Q D. NONE

VI. INFORMATION AVAILABLE FROM

04 PERSON RESPONSOLE FOR ASSESSMENT

02 OF(»«MC|̂ >»MMMI 03 TELEPHONE MUMKR

( 1

OS AGENCY

/4/iry T

090AQANIZATION

LPc
07 TELEPHONE NUMBER OS DATE

MONTH o»r

EPA FORM 207O-12 (7-«1)
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POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

1. IDENTIFICATION
01 STATE o2sne)«MaBt •
ZL fff42<?tJ/4

& WASTE STATES. QUANTITIES. AND CHARACTERISTICS

A SOLID E SLURRY
B POWDER. FMES F' LIQUID
C SLUDGE G GAS

yo OTHER ArA.^/
^ 'litta,!

02 WASTE QUANTITY AT SITE

'MMl**** of **!!• Qutatiiitt
«0«-' n» f 1M*O* ni

TONS /bA-A*^ W
CUBOARDS^., . ^^^

NO OF DRUMS

03 WASTE CHARACTERISTICS •C*K»«Mi««ir>

X A TOXIC E SOLUBLE 1 HIGHLY VOLATILE
B CORROSIVE F ««CTIOUS ) EXPLOSIVE
c RADIOACTIVE G FLAMMABLE K REACTSVE

X D PERSISTENT H IGMTABLE L INCOMPATIBLE
M NOT APPLICABLE

UnkiMtn " "V
NL WASTE TYPE

CATEGORY

SLU

OLW

SOL

PSD

OCC

KX

AGO

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANC CHEMICALS

IMWGANJC CHEMICALS -

ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

(hkntun
- • •

UrJ&owh

02 UNIT OF MEASURE WCOMMEXW"

— . . .

.

Dtovin
...... ...

IV. HAZARDOUS SUBSTANCES .«»«<»»*~. »-«.>.»...». ***c*3M~~m ...

01 CATEGORY

OCC

0CC

02 SUBSTANCE NAME

iZ 1 7. tf */n» /̂-*y//kM»-/lJ,

Other fjomtrj

. ... ._

.*.

.

V. FEEDSTOCKS J~ ««~. » C4S ««•

03 CAS NUMBER

JTM /^ViO/fi

-.

• -

-

04 STORAGE DISPOSAL METHOD

Unhovn - • •

iJflknuiiin .fv*-h-'

-•--.-;•,•:--.• ;'-'-;•.
• . • -

. . .,ft^k . V.., , r^.

•-•.-.

- - . -

• v *** i' » ' : '-A* •

OS CONCENTRATION

M.7

f.£~3/fj

...

"* " ' •*•' .

- j , • • -

•

i

. .

06 MEASURE OF
CONCENTRATION

/Inkfr",
/in b
if

. - .

f

V • .
•t; . •

CATEGORY 01 FEEDSTOCK NAME

FOS

FOS

FOS

FDS

02 CAS NUMBER CATEGORY - 01 FEEDSTOCK NAME

FOS '

F D S . • - . . '

FDS - • - . . . . . .

FDS ,. . „ : . • : . • -

02 CAS NUMBER

VI. SOURCES OF INFORMATION KM. •««*««-.*..«.•-• "^ «-«<.«-»«'«>««) . . - . . . - . . - -

XcPfl Avijio* <»f t*rut

P&ri*. C°™4y XISCS £

/W,* /̂.̂  &corJ«-

/W/4A o-f *>r Pollirfitn
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4Zic. -&& Wrf-Oll
o-fftee • - , , . • • ' . - -

Ctnfaol Fiiê  :....,
EPA FORM 2O70-12 (7-81)



^^t*** PART 3 • DESC

POTENTIAL HAZARDOUS WASTE SITE _L'?5*T.IFI9AT'ON

PRELIMINARY ASSESSMENT ±1 ÎSsSR
;RIPTION OF HAZARDOUS CONDIIIONS AND INCIDENTS

It HAZARDOUS CONDITIONS AND INCIDENTS

01 ¥ A GROUNDWATER.CONTAMINATION
03 TOPULATKDN POTENTIALLY AFFECTED:

OlXa SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

hlcttLfOO Cff.fli. /J OMro*

/(î tr /$ Anui /ivn/tf ^*

01 $ C CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED:

01 G 0 FIRE/EXPLOSIVE CONDITONS
03 POPULATION POTENTIALLY AFFECTED:

A//A

01 a E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

01 XF CONTAMINATION OF SOIL c
03 AREA POTENTIALLY AFFECTED: -*

OlX<> DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

01 X H. WORKER EXPOSURE/MJURY
03 WORKERS POTENTIALLY AFFECTED:

/V uorktf* flarm*

01̂ 1. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED

5ec C

02 u OBSERVED (DATE _" 1 )/ POTENTIAL ALLEGED
J35/MQ— 04 NARRATIVE DESCRIPTION

0? ~ OBSERVED (P*T? , I ; POTENTIAL 'ALLEGED
04 NARRATIVE DESCRIPTION

03 H OBSFRVFflfOATP | X POTFNTIA| r AttfflfD

04 NARRATIVE DFSCROTON 'n f̂ +

02 H OBSERVED (DATE | f POTENTIAL -ALLEGED
04 NABPATIWF FfffGaienQH

02 H OBSERVED (DATE ) ~ POTENTIAL . ALLEGED
, . , .0* NARRATIVE PESCMPTIQN

*

02 X OBSERVED (DATE _Au_r./2a-7_ 1 POTENTIAL ALLEGED
04 NARRATIVE DESCRIPTION

_ 02 LJ OBSERVED (DATE ) ^POTENTIAL ALLEGED
USfO&Q 04 NARRATIVE DESCRIPTION '" .

... 02 H OBSERVED (DATE > XPOTENTIAL - ; ALLEOED
*~t . 04 NARRATIVE DESCRIPTION

02 Li OBSERVED (DATE 1 H POTENTIAL U ALLEGED
04 NARRATIVE DESCRIPTION '

EPA FORM 2070-12(7-81)



_ r, . POTENTIAL HAZARDOUS WASTE SITE
.Mr.|Vr|-Vl PRELIMINARY ASSESSMENT

L BEHmCATIOM

01 STATEloa arc miynm
XL llfaS&foH

L HAZARDOUS CONHTUNk AMD IHCMMTI ic •

01 D J. DAMAGE TO FLORA
04 NARRATIVE DESCRPTION
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01 Q K. DAMME TO FAUNA
04 NARRATIVE DESCRPTION »im •i-ini«/»imii

d/n/W^

01)C-CONTAMWATIONOFFOODCHAW
04 NARRATIVE DESCRPTION
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01 1 1 M UNSTABLE CONTAMMENT OF WASTES

03 POPUIATON PQfEHnAUv AFFECTED . . . . .

^^A?OW/1

01 : N DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRPTION

Unknown

01 C 0. CONTAMMATONOF SEWERS. STORM DRAWS. WWTP*
04 NARRATIVE DESCRPTION

^V)^/)o^/J

01 !J P N-LEGAUUNAUTHOROED DUMPING
04 NARRATIVE DESCRPTION

^/?/^/7<J^/Z

02 D OBSERVED IDATE ) n BOTENTML Q ALLEGED

02 n aaacflvei (DATE . . j GPOTENTIH nAin=QFO

02 n OBSERVED (DATE ) jrfp
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03 n OBSERVED (DATE ) OP

04 NARRATIVE DESCRPTION
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•

OTENTML D ALLEGED
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OTENTIAL Q ALLEGED

OTENTML Q ALLEGED

09nflB98(UED(DATE- .... .) D POTENTIAL Q ALLEGED

MnOBSERVFOfDATF )' npOTENTIAL 0 ALLEGED

OS DESCPJPTON OF ANY OTHER KNOWN. POTENTIAL, OR ALLEGED HAZARDS

m. TOTAL POPULATION POTENTIALLY AFFECTED-.

IV. COMMENTS

^ iiie. ft.t.t/!fiAij34n<:e e*a.s (antAud-̂ d P//7/9<5

V. SOURCES OF INFORMATtOM (Onn^aic^^ .̂ nui.**.*™* »+m. ~~mi
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Source: IEPA 1990. Base Map: ASCS 1978 Aerial Photograph

1978' AERIAL PHOTO

Approximate Scale: 1 inch = 582 feet



Source: IEPA 1990. Base Map: ASCS 1988 Aerial Photograph

1988 AERIAL PHOTO
Approximate Scale: 1 inch = 582 feet
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One of the 22 isomers of PCDD with four chlorine atoms is
2378-tetrachlorodibenzo-p-dioxin (2378-TCDD). This isomer is the principal
focus of many dioxin studies. The terra 2378-TCDD toxic equivalency factor is
also used in the report. The toxic equivalency factor is used to compare the
relative potency of one mixture of CDD's and CDF's to different mixtures of
CDD's and CDF's. The use of toxic equivalency factors (TEF's) permits an
estimation of the carcinogenicity of the mixture of CDD and CDF compounds
relative to the known carcinogenicity of 2378-TCDD. The TEF's of the various
CDD's and CDF's used in this analysis are presented in Table 1-3.

1.3 REPORT ORGANIZATION
This report is organized as follows: Section 1.0 is the introduction.

The summary and recommendations are presented in Section 2.0, and a brief
source-by-source description is presented in Section 3.0. Analytical results
and quality assurance data are summarized in Section 4.0. Appendices A and 8
contain copies of the Triangle Laboratories Analytical Reports and trip
reports, respectively.
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1.0 INTRODUCTION

1.1 BACKGROUND
This report presents the results of an ash sampling program of 12

Incinerators located 1n Illinois. The decision to conduct ash sampling of
these 12 Incinerators 1n the state was made by Illinois EPA representatives
following a review of the results of the Tier 4 National D1ox1n Study Ash
Sampling Program which Included the sampling and analysis of one wire
reclamation Incinerator located 1n Peorla, Illinois. This ash sample
contained appreciable levels of polychlorlnated d1benzo-p-d1ox1ns (PCDD's) and
polychlorlnated dlbenzofurans (PCDF's). A review of the state permit files
showed that other similar wire reclamation Incinerators were located 1n the
state. This study was designed to determine 1f ash from these Incinerators
contained similar levels of CDD/CDF. Twelve sites were selected by Illinois
EPA representatives, and samples were obtained at 10 of the sites by Radian
Corporation over the period April 13-17, 1987. At two of the sites visited,
ash samples could not be collected. The ash samples were analyzed for CDD's
and CDF's by Triangle Laboratories, Inc., using high resolution gas
chromatography/mass spectrometry.

1.2 NOMENCLATURE
Chlorinated d1benzo-p-d1ox1ns and chlorinated dlbenzofurans can each

contain from one up to eight chlorine atoms per molecule. Throughout this
document, the term chlorinated CDD/CDF homologue will be used to Indicate the
family of CDD/CDF Isomers with a fixed number of chlorine atoms. For example,
the tetra-chlorlnated CDD homologue consists of all COD Isomers containing
four chlorine atoms. The abbreviations used for chlorinated CDD/CDF
homologues are Included 1n Tables 1-1 and 1-2. The abbreviations PCDD and
PCDF are used to Indicate polychlorlnated d1benzo-p-d1ox1ns (PCDD) and
polychlorlnated dlbenzofurans (PCDF) with four or more chlorine atoms, 1f
excluding mono-, d1- and tr1-CDD/CDF. In the discussions of analytical
results, the terms total PCDD and total PCDF represent the sum of the
concentrations of the tetra- through octa-homologues.

1-1



2.0 SUMMARY AND RECOMMENDATIONS

2.1 SAMPLING

A total of 12 sites were visited by Radian Corporation and
representatives of Illinois EPA as part of this wire reclamation ash sampling
program. The 12 sites which were selected by Illinois EPA are listed in
Table 2-1. Seven of the sites are located in the Chicago area. Ash samples
could not be taken from two of the incinerators visited. The 10 sites which
were sampled consisted of seven wire burners, two motor burnoff ovens and one
aluminum sweat furnace. Only three of the seven wire reclamation incinerators
were reported to be routinely operated at the time of the visit, and owners of
the furnaces indicated a shift toward other means of recycling with higher
copper recoveries, such as chopping or shredding.

Sampling was conducted the week of April 13-17, 1987. Grab samples of
ash and soil were obtained from 10 of the sites following the National Oioxin
Study Tier 4 ash sampling procedures. The number and type of samples obtained
at each site are indicated in Table 2-1. A total of 40 samples were obtained,
and 25 samples were submitted for tetra- through octa-PCDD/PCDF full-screen
and 2378-TCDD/TCDF confirmation analyses using high resolution gas
chromatography/mass spectrometry. Samples were submitted in two rounds for
analysis. The first round consisted of ten ash samples, one from each site;
then the second round consisted of ten soil and five ash samples at selected
sites based on the first round of analysis.

2.2 ANALYTICAL RESULTS
Averages of PCDD/PCDF analytical results for ash from the 10 furnaces are

presented in Table 2-2, along with available incinerator operating
characteristics. Results are as follows:

1. As can be seen from Table 2-2, there is a wide range of ash
PCDD/PCDF contents between incinerator types. Ash from wire burners
(mean total PCDD/PCDF approximately 20,000 ng/g) have significantly

2-1
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higher PCDD/PCDF contents than ash from motor burnoff ovens (mean
total PCDD/PCDF » 1.87). Based on the single furnace, ash from
aluminum sweat furnaces also have higher PCDD/PCOF contents than ash
from motor burnoff ovens. The ash from the aluminum sweat furnace
has higher PCDD/PCDF contents than ash from the two motor burnoff
ovens, but this was lower than most of the wire reclamation
incinerators.

2. There is also a wide variability in PCDD/PCDF contents within the
wire reclamation incinerator source category sampled (43.8 to
62,713 ng/g PCDD + PCDF, i.e., three orders of magnitude and a range
of 0.153 ng/g to 912 ng/g 2378-TCDD toxic equivalency factor). This
compares to a toxic equivalency factor range of 0 to 656 ng/g for
the Tier 4 wire reclamation incinerator ash samples.

3. Four of the sites, Alco Steel, Elgin Salvage, Lake Salvage and
Allied Iron and Steel have toxic equivalents in the soil which would
most likely be at a level of concern in an industrial setting.
There is no official USEPA policy for guidance in industrial areas,
since each site is handled on a case-by-case basis. However, there
is a file maintained for these sites, and the majority of the levels
of concern determined at these sites have fallen in the range of
5-15 ng/g (ppb). The upper limit of the determined levels of
concern to date has been set at 50 ppb for the cleanup of Jonhston
Atoll in the Pacific Ocean.

4. There is insufficient measured operating data to be able to fully
correlate incinerator types and operating conditions with the
observed PCDD/PCDF ash levels. However, some factors that may
affect PCDD/PCDF levels are evident from an inspection of the data.
These are as follows:

a. Secondary chamber ash levels, on average, are
significantly higher than primary ash chamber levels.
This observation is not unexpected and was the basis of
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the Tier 4 ash sampling location selection criteria. On
average, the secondary chamber ash is approximately 50
times higher in total PCDD/PCDF than primary chamber ash.
This compares to ratios of 2:11 times higher between
primary and secondary chambers for the Tier 4 data set.

b. Location of burners with respect to sampling location also
apparently has an effect. The one incinerator with a
burner located in the secondary chamber from which a
sample was taken has significantly lower total PCDD/PCDF
ash contents than the other three incinerators for which
secondary chamber samples were taken.

5. A total of ten soil samples were taken and analyzed. Total
PCDD/PCDF found in the samples ranges from 49.0 to 8,203 ng/g.

2.3 RECOMMENDATIONS

This subsection presents Radian's recommendations to Illinois EPA for
further work in the area of PCDD/PCDF emissions from wire incinerators in the
state. These recommendations are based on the analytical results from the 10
incinerators from which ash samples were obtained during this project, in
conjunction with our experience in Tier 4 of the National Dioxin Study and
other PCDD/PCDF sampling projects. These recommendations are as follows:

1. In order to predict controlled flue gas emissions more data in
addition to ash results are necessary to prevent potentially
erroneous conclusions. All of the ash samples taken during this
program were from the primary or secondary chambers rather than from
the afterburner or the stack. Thus, these ash results may be
reflecting levels 1n the uncontrolled flue gas prior to the after-
burner rather than controlled flue gas emissions. Therefore, a
clear distinction must be made between PCDD/PCDF contents of primary
or secondary chamber ash and controlled flue gas emissions from wire
reclamation Incinerators. Additional Information, such as operating
temperatures, excess oxygen levels and afterburner efficiencies
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should be collected to aid In evaluation of the ash data. The
findings of the ash sampling program of Tier 4 of the National
Dioxln Study, support this recommendation. During the Tier 4
study, the relationship between ash and flue gas emissions was
statistically evaluated. Significant rank correlations were found
between control device ash and uncontrolled flue gas PCDD/PCDF
concentrations. This correlation was based on data from five sites
in five different source categories which included sewage sludge
incinerators, wood-fired boilers, black liquor boilers, carbon
regeneration furnaces and copper recovery furnaces. The types of
ash analyzed included baghouse ash, ESP ash and filterable solids
from scrubber water. However, a quantitative relationship was not
found. In addition, the relationship between control device ash and
controlled flue gas PCOD/PCDF concentrations was found to be weak at
best. This Indicated that the control device can significantly
affect controlled flue gas emissions. The efficiency of an after-
burner on a drum and barrel reclamation Incinerator for PCDD/PCDFs
was evaluated under the Tier 4 program. The afterburner was found
to be 95 percent efficient in destroying PCDD/PCDFs.

2. Conduct a source test on a model wire reclamation incinerator. This
source test should include Inlet and outlet emissions testing around
an afterburner plus measurement of key process and control device
variables such as scrap feed rate, firing rate of burners, the
afterburner and flue gas temperatures, and CO and oxygen
measurements. If possible, PCDD/PCDF emissions corresponding to a
range of afterburner operating temperatures should be characterized.
This Information could then be used to set afterburner operating
conditions for the existing wire reclamation Incinerators in
Illinois. One incinerator vendor has been identified who is willing
to assist in this effort.
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3. Investigate alternative recycling technologies such as chopping and
stripping. Compare these technologies to wire burning with respect
to range of applicability, costs, and environmental impacts. These
other technologies may not be applicable to all types and grades of
wire, and may have some adverse environmental impacts which should
be compared to the impacts of wire burning.

4. Investigate/develop proper ash handling procedures for primary and
secondary chamber ash from wire reclamation incinerators. The
material has some metal value and can be recycled. Proper handling
techniques are needed to minimize worker exposure and the potential
for fugitive dust emissions. Practices employed 1n other secondary
metals Industries such as secondary lead and secondary copper for
handling flue dust may be applicable. At a minimum, require storage
of the ash in closed containers and control of fugitive dusts.

5. Investigate the prevalence of aluminum sweat furnaces in the state
of Illinois. Identify the throughput of these units and ash
generation rates and handling practices. Consider obtaining ash
samples from two to three additional aluminum sweat furnaces to
determine PCOO/PCOF content.
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3.0 PROCESS DESCRIPTION AND SITE SPECIFIC INFORMATION

3.1 PROCESS DESCRIPTION

This section presents a brief description of wire reclamation
incinerators in general. Site specific details and schematics of the
incinerators sampled in the program are presented in Section 3.2.

Incineration is one of several methods used to recover copper from
copper-bearing scrap. In the process, the insulation on the scrap wire is
burned off resulting in a partially cleaned copper wire and ash. Most of the
copper wire scrap burned in incinerators originates at factories, construction
sites and utility companies. For this reason, wire reclamation incinerators
are usually found in scrap yards located in or near large metropolitan areas.

There are many different designs used for wire reclamation incinerators;
however, there are some commonalities. A typical wire reclamation incinerator
consists of one or more chambers and an afterburner connected to a stack. In
the following discussion the chambers are designated as follows: the first
chamber is known as the primary or charging chamber and the second and
consequent chambers are known as secondary or settling chambers. The older
designs of wire reclamation incinerators are normally limited to a primary
chamber and afterburner. New designs generally incorporate a secondary
chamber prior to the afterburner. The designs also differ in placement of
burners and use of water sprays for quenching. A typical wire reclamation
incinerator is operated in a batch mode typically for 8 hours/day,
5 days/week. However, operation 1s variable and largely dependent on scrap
availability.

At the beginning of a batch, a charge of Insulated wire is placed in the
primary chamber and is Ignited using paper or the primary chamber burner, if
one exists. Gases from the primary chamber flow through the secondary chamber
where some settling of large particulate occurs and then to the afterburner
where the flue gases are heated to 1,400° to 2,000°F, to control smoke, prior
to discharge to the atmosphere. Once the burning of the insulation on the
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wire is complete (one to six hours), the remaining copper (35 to 85 percent of
the original charge weight) is removed from the primary chamber either
manually or by forklift and stored on site for resale, typically to a
secondary copper smelter.

Depending on the batch cycle time and availability of scrap, an
incinerator may burn as much as five charges of feed a day. Periodically, ash
collected in the primary and secondary chambers is removed manually and put in
drums for reclamation or sent to a landfill for ultimate disposal.

Natural gas is typically used as the auxiliary fuel for wire
incinerators; however, liquid propane or No. 2 fuel oil can be used.

Most incinerators operate with very little or no instrumentation to
measure temperature or control draft and oxygen levels. Combustion conditions
can be controlled by varying the amount of air allowed into the primary
chamber during combustion. The amount of air is controlled by opening or
closing the doors and the draft registers. The primary chamber temperature
can go as high as 800° to 1,200°F when an auxiliary burner is used. However,
many operators restrict the temperatures and amount of oxygen to increase
yield.

The amount and type of material fed to wire reclamation incinerators
typically varies with each charge and depends on the type of scrap material on
hand. Transformer cores and small motors are occasionally included along with
the wire, however, the prevalence of this practice is unknown.

The combustible portion of wire insulation comprises a great variety of
materials, including rubber, paper, cotton, asphalt impregnated fabrics, silk
and plastics, such as polyethylene, polypropylene and polyvinyl chloride
(PVC). Additionally, the wire itself may have baked-on coatings of plastics,
paint or varnish. The type of insulation on the wire depends on the original
use of the wire. Table 3-1 presents some information on wire use and types of
insulation that may be encountered. Many wire reclamation incinerators are
operated with permits that preclude the burning of PVC-coated wire. However,
the information in the table shows that most insulated wire contains some PVC
or other chlorinated material which may not be readily identified by visual
inspection.

3-2
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(Figure 3-5). The furnace has been moved from another site and had not yet
been operated on this site at the time of sampling. The unit has operated
about two days/month at about 800 Ibs/hr. The Incinerator has a primary
chamber, a holding chamber, and a secondary chamber afterburner. There 1s a
single burner In each chamber and two in the afterburner. The feed material
is low grade aluminum scrap, light fixtures, and aluminum siding with iron
bolts. No wire 1s Incinerated. Three ash samples were collected from the
primary chamber and one soil sample at the current site from 1n front of the
unit.

Site 6 1s Pielet Brothers in McCook. The Incinerator 1s a Coreco Model
9698 and has been operating for about seven years (Figure 3-6). The unit
operates about three days/week. Approximately 72 batches/year are run at
3,000 Ibs/hr and 1 hr/batch. The unit has a primary chamber with no burners
and an afterburner with two natural gas burners. Plant personnel described
the feed material as mostly rubber coated wire with tar Inhibitors from
locomotives. Although an effort 1s made to avoid PVC coated wire, some PVC
wire may be mixed in the feed according to plant personnel. Transformers and
capacitors are not burned. Three ash samples were collected from the primary
chamber, one soil sample was collected near the ash storage area, and an ash
sample was collected from a cement pad in the ash handling area.

Site 7 is Allied Iron & Steel 1n Peoria. The Incinerator is an Emissions
Control Corp. Model T100 and has been 1n operation at least nine years
(Figure 3-7). The Incinerator 1s operated 15 to 20 times a year. A batch is
about 300 Ibs and 1s a seven-hour run. The unit has a primary chamber and an
afterburner. One burner 1s present 1n the primary chamber. The feed material
is primarily Insulated wire, but also electric motors. Three ash samples from
Inside the Incinerator and one soil sample from about four feet from the
Incinerator were taken.

Site 8 1s Westlnghouse Electric In Bartonvtlle. The Incinerator 1s a
Pollution Control Products Model 150 gas-fired burnoff oven and 1s at least
two years old (Figure 3-8). The Incinerator has a primary chamber and an
afterburner. The oven 1s used to burn Insulation from the wire cores of
electric motors. Two batches/week are run at 10 to 200 Ibs/hr and
seven hrs/batch. Three ash samples were taken from the primary chamber.
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full-screen analysis, separates each class of chlorinatlon. The full-screen
column can fully resolve 2378-TCDO fro* the other 21 TCDO Isomers. However,
on this column, 2378-TCDF coelutes with other TCDF 1 sowers. Therefore, a
second analysis, commonly known as a confirmation analysis, is performed to
fully resolve 2378-TCDF. The confirmation column can resolve 2378-TCDO as
well, and the 2378-TCDD results from either column should agree within
experimental error. A more complete description of the analytical method can
be found 1n the case narratives for the two sets of analyses.

As discussed in Section 4.1, the samples were submitted 1n two batches.
The first batch consisted of ten ash samples and the second batch consisted of
five ash samples and nine soil samples. For the first batch of ash, all the
samples Including the method blank samples were fortified at the two ppb level
for tetra- through hepta-chlorlnated congeners and four ppb level for the
octa-chlorlnated congener. Following the GC/MS analysis, samples from Alco
Steel, Elgin, Lake Salvage, and Allied and the duplicate Injection of the
Allied sample, were found to contain extremely high levels of PCDD's and
PCDF's. The majority of the GC peak saturated the detection system, thus
preventing an accurate measurement of the analyte concentration. Dilutions of
the final extracts were performed on all high level samples and their
reanalysls by GC/HS unfortunately did not provide a viable solution to this
problem. A threefold dilution, for Instance, performed on samples labeled 2A,
3A and 4A, still resulted in saturated responses. Further dilution of the
extract would reduce the response of Internal standards making quantification
impossible. Consequently, most of the recorded concentration values for the
saturated signals are only lower estimates and the real values were estimated
to be higher by as much as one order of magnitude. This applied to samples
from Alco Steel, Elgin, Lake Salvage and Allied.

Because of this analytical problem, a decision was made to lower the
initial sample size and adjust the fortification level of the Internal and
surrogate standards which are added to the sample before extraction. For the
second batch of samples submitted In July, all the ash samples were fortified
with twenty ppb of the tetra- through octa-chlorlnated Internal and surrogate
standards and forty ppb of the octa-chlorlnated dibenzo-p-dioxin Internal
standard. The soil samples were fortified at levels five times lower than the
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levels for the ash samples. This was accomplished by using the same sample
fortification solution described 1n Table 4-2. The analytical results using
the smaller sample size (the July batch) satisfied the QA/QC requirements.

Additional samples for Alco Steel, Elgin, Lake Salvage and Allied were
submitted in the July batch. As discussed 1n Section 4.1, multiple ash
samples collected for a single site were discrete grab samples taken from
different locations 1n the chamber. Thus, the "B" and "C" samples analyzed in
the second batch are not duplicates of the "A* samples analyzed 1n the first
batch. However, 1n order to evaluate the first analysis on some basis
(although variation In the ash concentration 1s not accounted for), the
analyses are summarized in Table 4-3. The first analyses from Elgin, Lake
Salvage and Allied were about 50 percent lower than the second analyses. The
first analysis for Alco Steel was about 20 percent higher than the second
analysis Indicating that in addition to the error caused by the saturated
signals in the first batch, some variability in the ash concentration also
existed. Thus, the results from the first analyses for these sites are
considered questionable and are not discussed any further in this report.

4.3 ANALYTICAL RESULTS
The analytical result for the ash samples are presented in Table 4-4 and

the results for the soil samples are presented In Table 4-5. All results in
the tables are expressed as ng/g, or ppb. The results in Table 4-4 show that
there 1s a wide range of PCDD/PCDF ash contents between Incinerator types.
Ash from wire burners (all but Hestlnghouse, Rock Island and Midwest) have
higher PCOO/PCOF contents than ash from the motor burnoff ovens (Westlnghouse
and Rock Island). Individual samples of wire reclamation Incinerator ash have
total dioxin and furan contents ranging from 43.8 ng/g up to 62,713 ng/g,
whereas samples of ash from motor burnoff ovens have total dioxin and furan
concentrations of between 1.46 and 2.28 ng/g.

Table 4-4 also shows that based on the single aluminum sweat furnace, ash
from these furnaces have higher PCDD/PCDF contents than ash from motor burnoff
ovens at Westlnghouse and Rock Island. Also, the ash sample from the aluminum
sweat furnace contained 834 ng/g of total PCDO/PCOFs which was lower than the
ash concentrations found at four of the seven wire reclamation incinerators
studied.
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concentrations such as Midland and Midwest can cause as much soil
contamination as sites with higher ash concentrations such as Lake Salvage.

And finally, four of the sites, Alco Steel, Elgin, Lake Salvage, and
Allied have toxic equivalents in soil which would most likely be at a level of
concern in an industrial setting. There is no official USEPA policy for
guidance in industrial areas, since each site is handled on a case-by-case
basis. However, there is a file maintained for these sites, and the majority
of the levels of concern determined at these sites have fallen in the range of
5-15 ng/g (ppb). The upper limit of the determined levels of concern to date
has been set at 50 ppb for the cleanup of Johnston Atoll in the Pacific Ocean.

4.3.1. Homoloque Distributions
Figures 4-1 through 4-4 present homologue distributions for some of the

wire reclamation incinerator ash samples. These homologue distributions are
expressed in mole percent of total dioxins or furans measured in the ash in.
order to remove the effect of different concentrations. The distributions
show the relative amount of each of the homologues in the sample. Some
differences in distribution can be seen, for example, Allied versus Edelman,
Alco Steel, Elgin, Lake Salvage and Pielet Brothers. These differences in
distribution may indicate the effect of varying feeds. Further analysis is
needed to ascertain if the apparent differences have any significance.

4.4 QUALITY ASSURANCE/QUALITY CONTROL

4.4.1 Sampling Quality Control and Custody
As discussed in Section 4.1, grab samples of incinerator ash and soil

were collected using a trowel. Sample containers and any auxiliary sampling
equipment were cleaned prior to sample collection according to the prescribed
protocols. The cleaned glassware was transported to the sampling location
with the Teflon lids tightly in place. After each sample was taken, the jar
was sealed, taped and labeled, and the date, time and comments were recorded
on the label.

Each sample was given a unique alphanumeric code for sample
identification. The sampling date was also recorded. The bottle lids were
sealed with Teflon tape and an integrity seal was placed over the lid.
Finally, the samples were wrapped in bubblewrap and plastic baggies and packed

4-18



TABLE 4-1. NUMBER AND TYPE OF SAMPLES COLLECTED AND SUBMITTED FOR ANALYSIS

Number and
Type of Samples

Site Name Collected

S. Edelman

Alco Steel

Elgin Salvage &
Supply

SI pi Metals Corp.

Lake Salvage Co.

Midwest Industrial
Metals

Plelet Brothers
Scrap

Allied Iron & Steel

Westlnghouse

Sol Tick & Co.

Midland Iron &
Steel

Rock Island

Subtotal

3 Ash
1 Soil

2 Ash
2 Soil

3 Ash
1 Soil

0

3 Ash
2 Soil

3 Ash
1 Soil

3 Ash
2 Soil

3 Ash
1 Soil

3 Ash

0

3 Ash
1 Soil

3 Ash

29 Ash
11 Soil

Number and Type ID Number of Samples
of Samples Submitted for

Submitted to Lab CDD/CDF Analysis

1 Ash
1 Soil

2 Ash
2 Soil

3 Ash
1 Soil

0

2 Ash
2 Soil

1 Ash
1 Soil

1 Ash
1 Soil

2 Ash
1 Soil

1 Ash

0

1 Soil
1 Ash

1 Ash

15 Ash
10 Soil

WRI-l-A
HRI-1-GRD

URI-2-A-ASH
WRI-2-B-ASH
WRI-2-C-SOIL

WRI-3-A-ASH
WRI-3-B-ASH
WRI-3-C-ASH
WRI-3-SOIL

-

HRI-4-A-ASH
WRI-4-B-ASH
HRI-4-GRD
WRI-4-SOIL

WRI-5-A-ASH
WRI-5-GRD

WRI-6-A-ASH
HRI-6-GRD

HRI-7-A-ASH
HRI-7-B-ASH
HRI-7-D-SOIL

WRI-8-A

(Duplicate
Analysis)

"

(Duplicate
Analysis)

WRI-10-A
WRI-10-D-SOIL

WRI-ll-A

Grand Total 40 25
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TABLE 4-10. COMPARISON OF ASH AND SOIL TEF'S BY SITE

Site

Lake Salvage

Elgin

Alco Steel

Allied

Midwest

Midland

Pielet

Edelman

Westinghouse

Rock Island

Ash (TEF)

912

552
435

249

7.85

4.43

1.31

1.06

0.153

0.016

0.009"

Soil (TEF)

1.51a

7.57b

18.8

119 c ,
1.10d

1.73

1.53

1.29

0.074

0.520

N/A

N/A

N/A - Soil samples were not collected and analyzed for these sites,
a
b
Collected from ash storage area.
Collected from near incinerator.

cCollected in front of the primary and secondary chambers. Result is an
average of duplicate analyses.
Collected near the afterburner.
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TRIANGLE LABORATORIES, INC.
PCDD/PCDF ANALYSIS

ANALYST MDC
DATE 5/15/87
SAMPLE WEIGHT 10.78
SAMPLE ID WRI-7A

FAME CONC. (ppb)

2378-TCDD >^ 10.71
TOTAL TCDD 7 7 87 . 04
12378-PCDD >^ 14.72
TOTAL PCDD ?? 123.27
123478-HxCDD ?.> 8.60
123678-HxCDD » 19.64
123789-HxCDD >> 30.24
TOTAL HxCDD > > 143.28
1234678-HpCDD >> 37.40
TOTAL HpCDD ^> 74.28
OCDD » 77.22
2378-TCDF ^^ 25.29
TOTAL TCDF y ? 2 15 . 05
12378-PCDF ?? 22.79
23478-PCDF ?> 22.58
TOTAL PCDF j> 150.23
123478-HxCDF ?? 23.76
123678-HxCDF ND
234678-HxCDF 7^ 23.79
123789-HxCDF 77 8.87
TOTAL HxCDF j 7 159.49
1234678-HpCDF ^ 31 . 93
1234789-HpCDF >^ 23.32
TOTAL HpCDF ^̂ 95.59
OCDF ^̂  72.44

SURROGATE RESULTS SUMMARY

FAME COKC. <ppb>

13C12-TCDF 1.77
37C1-TCDD 1.77
13C12-HxCDF 2.35

INTERNAL STANDARDS RECOVERY

NAME CONC. (ppb)

2378-13C12-TCDD 2.14
13C12-PCDD 2.28
13C12-HxCDD 1.73
13C12-HpCDD 1.96
13C12-OCDD 3.95

NUMBER

13

12

7

2

13

12

10

4

% RECOVERY

95.5
95.4
126.9

RESULTS

% RECOVERY

115.3
122.9
93.3
105.5
106.5

FILE # M870884
CONCAL * M870877
TLI # 8701368

DL EMPC RATIO

0.82
0.82
0.73
0.71
1.31
1. 18
1.21
1. 14
1.07
1.03
0.99
1. 01
0.78
0.86
0.89
1. 00
0. 10
1. 00
1.02
1.24
1.07
0.97
1.39
0.97
0.97

RATIO RT

0.74 25.55
26.37

0.56 36.08

RATIO RT

0.78 26.36
0.62 32.35
1.28 37.15
1.06 44.00
0.92 50.16

RT

26.36

32.37

37. 09
37. 18
37.45

43.57

50.07
25.59
-
31. 10
32.08

36. 00

37. 01
38. 05

42.27
44.33

50. 18
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TRIANGLE LABORATORIES, I1C
2,3,7,8-TCDD/TCDF ANALYSIS

ANALYST
DATE
SAMPLE WEIGHT
SAMPLE ID

FAME

2378-TCDF
2378-TCDD

JAJ
5-13-87
10.78
VRI 7A
===ssassssKs:

CONG <ng/g>

93.73
13.90

FILE *
CONCAL #
TLI *

DL

M870997
M870993
8701308

RATIO RT

0.805 18.50
0.781 10.10

SURROGATE RESULTS SUMMARY

NAME

13C12-TCDF
37C1-TCDD

CONC <ng/g)

1.93
2. 14

INTERVAL STANDARDS RECOVERY

NAME

2378-13C12-TCDD

CONC (ng/g)

1.70

% RECOVERY

104. 12
115.24

RESULTS

% RECOVERY

91.74

RATIO RT

0.804 18.55
10.10

RATIO RT

0.783 10.09
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TRIANGLE LABORATORIES, INC.
PCDD/PCDF ANALYSIS

ANALYST MDC
DATE 5/17/87
SAMPLE WEIGHT 10.21
SAMPLE ID WRI-7D^P

NAME CONC. (ppb)

2378-TCDD 8.53
TOTAL TCDD 70.42
12378-PCDD 9.90
TOTAL PCDD 88.68
123478-HxCDD 7.28
123678-HxCDD 12.23
123789-HxCDD 20.50
TOTAL HxCDD 96.56
1234678-HpCDD 26.94
TOTAL HpCDD 53.24
OCDD 68.44
2378-TCDF 16.91
TOTAL TCDF 150.72
12378-PCDF 13.78
23478-PCDF 14.91
TOTAL PCDF 85.23
123478-HxCDF 27.42
123678-HxCDF ND
234678-HxCDF 14.57
123789-HxCDF 17.99
TOTAL HxCDF 108.95
1234678-HpCDF 24.93
1234789-HpCDF 20.31
TOTAL HpCDF 70.26
OCDF 65.93

SURROGATE RESULTS SUMMARY

NAME CONC. (ppb)

13C12-TCDF 1.80
37C1-TCDD 1.90
13C12-HxCDF 2.10

INTERNAL STANDARDS RECOVERY

NAME CONC. (ppb)

2378- 13C12-TCDD 4 . 72
13C12-PCDD 5.11
13C12-HxCDD 1.98
13C12-HpCDD 1.85
13C12-OCDD 2.62

FILE #
CONCAL #
TLI #

NUMBER DL

13

12

7

2

13

10

10

4

% RECOVERY RATIO

91.7 0.75
96.9
107.0 0.64

RESULTS

% RECOVERY RATIO

241.2 0.81
260.7 0.60
101.2 1.28
94.7 1.04
67.0 0.91

M870885 V ^
M870877
8701368

EMPC RATIO

0.89
0.80
0.81
0.74
1.26
1.09
1.08
1.10
1.00
1. 00
0.95
0.96
0.92
0.87
0.92
0.92
1.03
1. 00
1.01
1.08
1.00
0.97
0.98
1.00
0.97

RT

25.55
26.37
36. 10

RT

26.35
32.35
37. 16
44. 00
50. 16

/

RT

26.55

32.35

37.09
37. 19
37.41

43.57

50.08
26.01

31.09
32.08

35.59

37.02
38. 11

42.27
44.34

50. 18
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TRIANGLE LABORATORIES, INC
2,3,7,8-TCDD/TCDF ANALYSIS

ANALYST MDC FILE t M870972
DATE 12/5/88 CONCAL * M870965
SAMPLE WT 10.78 TLI * 1368
SAMPLE ID WRI-7A CONFIRM

•NAME AMT (n?) DL EMPC RATIO RT

2378-TCDP4f-
2378-TCDD

ND
11.95

56.82 0.930
0.792

19.31
16.40

SURROGATE RESULTS SUMMARY

NAME AMT (ng)

13C12-TCDF 1.51
37C1-TCDD 2.05

X RECOVERY

81.19
110.48

RATIO

0.810

RT

19.35
16.40

INTERNAL STANDARDS RECOVERY RESULTS

NAME AMT (ns) X RECOVERY RATIO RT

2378-13C12-TCDD 1.86 100.18 0.818 16.39

IS fi
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- v c t t - t - Stial
TRIANGLE LABORATORIES, INC.

PCDD/PCDF ANALYSIS

ANALYST MDC
DATE 7-10-87
SAMPLE WEIGHT 1.49
SAMPLE ID VRI-7-B-ASH

NAME AMT <ng/g>

2378-TCDD ND
TOTAL TCDD 7. 88
12378-PCDD ND
TOTAL PCDD 48.02
123478-HxCDD ND
123678-HxCDD 9.95
123789-HxCDD 14.02
TOTAL HxCDD 125.51
1234678-HpCDD 86.92
TOTAL HpCDD 184.73
OCDD 146.78
2378-TCDF 66.90
TOTAL TCDF 268.91
12378-PCDF 8.93
23478-PCDF 25.11
TOTAL PCDF 204. 11
123478-HxCDF 66.94
123678-HxCDF 19.96
234678-HxCDF 43.82
123789-HxCDF 5.90
TOTAL HxCDF 244. 00
1234678-HpCDF 165.61
1234789-HpCDF 16.56
TOTAL HpCDF 236.21
OCDF 92.29

SURROGATE RESULTS SUMMARY

NAME AMT <ng/g>

13C12-TCDF 14.20
37C1-TCDD 14.91
13C12-HxCDF 13.80

INTERNAL STANDARDS RECOVERY

NAME AMT <ng/g)

2378-13C12-TCDD 13.01
13C12-PCDD 13.05
13C12-HxCDD 13.97
13C12-HpCDD 13.17
13C12-OCDD 23.30

NUMBER

4

9

5

2

12

10

8

4

% RECOVERY

105.8
111. 1
102.8

RESULTS

% RECOVERY

96.9
97. 2
104. 1
98. 1
86.8

FILE #
CONCAL *
TLI #

DL

0. 061

0. 089

0. 073

RATIO

0.79

1. 18

RATIO

0. 74
0.68
1 11
L. t w *

1. 06
0.90

M871729
M871727
8701425

EMPC RATIO

1.00
0.76
1.00
0.60
1.00
1.28
1.36
1.28
1.04
1.04
0.89
0.78
0.75
0.58
0.65
0.71
1.21
1. 11
1.24
1.25
1.21
0.97
1.00
0.97
0.78

RT

24.38
25. 19
35.40

RT

25. 19
30. 11
36.54
42. 39
47.24

RT

36.54
37.20

42.40

47.25
24.40

28.52
29.45

35.40
35.51
36.35
37.49

41. 12
43. 16

47.38
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TRIANGLE LABORATORIES, INC
2,3,7,8-TCDD/TCDF ANALYSIS

ANALYST mdc FILE #
DATE 7-13-87 CONCAL *
SAMPLE WEIGHT 1.49 TLI #
SAMPLE ID WRI-7-B-ASH

M871777
M871763
8701425

NAME CONC (ng/g, DL EMPC RATIO RT

2378-TCDF
2378-TCDD

10.48
0.45*

0.773
0.740

15.14
13.09

SURROGATE RESULTS SUMMARY

NAME CONC (ng/g) % RECOVERY RATIO

0.790

RT

13C12-TCDF
37C1-TCDD

13.08
13.33

97 .43
99.34

15.14
13.09

INTERNAL STANDARDS RECOVERY RESULTS
• ••^•••••••••••••••VM •• •••••••••••^•••••••^••••a

NAME CONC (ng/g) X RECOVERY
^ ̂ ̂  ̂  ̂  ̂  ̂  <^ ̂  ̂  ̂  ̂  «• •• ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  •• ̂  ̂  ̂  ̂  ̂  Mk ̂  ̂ • «• ̂  ̂  ̂  ̂  ̂  •

2378-13C12-TCDD 13.71 102.15

RATIO

0.779

RT

13.08

A-48



TRIANGLE LABORATORIES, INC.
StaoV PCDD/PCDF ANALYSIS

ANALYST MDC
DATE 7-13-87
SAMPLE WEIGHT 5. 06
SAMPLE ID VRI-7-D-SOIL

NAME AKT (ng/g)

. 2378-TCDD ND
TOTAL TCDD 2.38
' 12378-PCDD ND
TOTAL PCDD 8.05
123478-HxCDD ND
123078-HxCDD 1.81
123789-HxCDD 2.04
TOTAL HxCDD 20.89
1234078-HpCDD 17.75
TOTAL HpCDD 34 . 12
OCDD 40.83
2378-TCDF 8.13
TOTAL TCDF 29. 11
12378-PCDF 2.10
23478-PCDF 4.70
TOTAL PCDF 34.97«23478-HxCDF 10.89
-23078-HxCDF 5.37
234078-HxCDF 8.77
123789-HxCDF ND
TOTAL HxCDF 55.59
1234078-HpCDF 49.13
1234789-HpCDF 0.20
TOTAL HpCDF 73 . 03
OCDF 53.10

SURROGATE RESULTS SUKKARY

HAKE AKT (ng/g)

13C12-TCDF 3.01
37C1-TCDD 4.02

' 13C12-HxCDF 3.70

INTERNAL STANDARDS RECOVERY

NAME AKT (ng/g)

2378-13C12-TCDD 3.78
1̂3C12-PCDD 3.80
^pl3C12-HxCDD 3.00

13C12-HpCDD 3.28
13C12-OCDD 5.18

NUMBER

9

11

7

2

11

11

10

4

% RECOVERY

91.4
101.0
95. 0

RESULTS

% RECOVERY

95.7
90.2
91. 1
83. 1
05.0

FILE #
CONCAL *
TLI #

DL

1.000

1.027

0. 007

RATIO

0.80

1.24

RATIO

0.78
0.57
1.25
1. 08
0.89

M871731
M871727
8701425

EMPC RATIO

0.17 1.45
0.74
0.57
0.01
1.44
1.34
1.28
1.27
1.03
1.03
0.88
0.75
0.70
0.04
0.03
0.05
1.21
1.27
1.19
1.00
1.22
0.98
0.99
0.98
0.82

RT

24.38
25.21
35.43

RT

25.20
30. 12
30.50
42.41
47.27

RT

25.22

30. 13

30.50
30.57
37.23

42.41

47.29
24.40

28.54
29.40

35.41
35.52
30.38

41. 13
43. 17

47.40
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TRIANGLE LABORATORIES, INC
2,3,7,8-TCDD/TCDF ANALYSIS

ANALYST
DATE
SAMPLE WEIGHT
SAMPLE ID

NAME

2378-TCDF
2378-TCDD

mdc
7-13-87
5.06
WRI-7-D-SOIL

CONC (ng/g)

2.33
0.12

FILE f
CONCAL *
TLI #

DL

M87
M87
8701

EMPC

1778
1763
425

RATIO RT

0.796 15.12
0.886 13.07

SURROGATE RESULTS SUMMARY

NAME

13C12-TCDF
37C1-TCDD

CONC (ng/g)

3.75
3.73

X RECOVERY

94.92
94.43

RATIO

0.753

RT

15.11
13.07

INTERNAL STANDARDS RECOVERY RESULTS

NAME

2378-13C12-TCDD

CONC (ng/g)

3.93

X RECOVERY

99.37

RATIO

0.839

RT

13.07

A-50
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REFERENCE 3

A? County

J 4 Twp. No

Location 

£ A* Range

W. S tL /.< .Addres

Date A742-/ EIev. above sea level top of welL

Depth )3/ '

Log

Where filed.Were drill cuttings saved _ _ _ —^

Size hole___Z _ If reduced, where and how much

Casing record
.

Distance to water when not pumping _ £J- — LlL __ Distance to water is

feet after pumping at _ 12. _ G. P. M. for

ujdo *Jr\

hours.

Reference point for above measurements

Type of pump Distance to cylinder

Length of cylinder

Length stroke

Length of suction pipe below cylinder-

Speed

Hours used per day-

Rating of motor

Type of power-

Rating of pump in G. P. M._

Can following be measured: (1) Static water level

(2) Pumping level (3) Discharge.

(4) Influence on other wells.

Temperature of water

Date

Was water sample collected-

Effect of water on meters, hot water

coils, etc

Date of Analysis Analysis No

12

Recorder

Date

Non-responsive
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Property rram*r

Drilled IT

LOG OF WATER WELL

-

Formation* pasted through

K'<faO_

in
[Continue on back if necessary]

U/.&L flt

Size hole below casing-

Tested capacity

-Well No.

-Year-
Thick- Depth of

net* Bottom

11'
JO

sm

Cased with_a_

?""1

*/- Im-h Q*K<.

inr-h

if- ft '
•JlC'll, \l*.4.A^Ss 1

/

•frnm

from 0 to,..

fn

30 tt.

. .ft
-inch. Static level from surf. _ft.

Water lowered to

'Length of test

_ft_

_gal. per min. Temperature.

in. in. hrs*.

•F.

_min. Screen-

Slnf. rtinm. Ij»nptli T?ntt
. [Show loca

7^7 < ^
QVtWTMhip nnm? / r^ 6- 1<^'> ^-^ / Kiev

Description of location.i

^ J ^ ^J /

tlon
om set
In Sectl

y-

»t ft
on I'lat]

Sec

T

Rge

Signed-
r

Copy for Illinois Slat* Geological Survey Index:
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Non-
responsive

Non-responsive
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